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President-PETER KERLEY, M.D. [January 18, 1940] DISCUSSION ON CHOLECYSTITIS Mr. Robert McWhirter: In cholecystography special attention should be paid to technique so that technical errors are eliminated, and reports should be standardized. By informing the clinicians periodically of the percentage accuracy in each group the significance of these standard reports will come to be appreciated.
Technique.-The technique used in Edinburgh Royal Infirmary is similar to that of the Mayo Clinic, but a few minor modifications have been made. A straight film of the gall-bladder region is taken in the first place and, if gall-stones are found, investigation by means of sodium-tetraiodophenolphthalein is only rarely carried out. Prior to the evening meal 2 gr. of phenobarbital are given to lessen the possibility of sickness after the ingestion of S.T.I.P.P. Sickness, in addition to leading to loss of dye, tends to increase the amount of gas in the bowel. The enema on the morning of the examination has been discontinued because it was found that, frequently as a result of faulty technique, the amount of gas in the colon was actually increased instead of being diminished.
Let us suppose for example t.hat. the patient is to be examined on a Wednesday, these instructions are given him Monday (1) Take a purgative at night-time. Tuesday (2) Take the two tablets provided (phenobarbital gr. ij) at 6 p.m.
(3) Take a full meal at 7 p.m. but omit cream, butter, eggs, and other fats.
(4) Immediately after this meal empty the entire contents of the bottle (opacol) into a glassful of water, stir until the blue solution becomes white, and drink all of it.
(5) Do not take any further laxative. You may drink water, black coffee, or clear tea.
Wednesday (6) Do not eat breakfast. Come to the X-ray Department a little before 10 a.m.
Films are taken at 10 a.m. (i.e. the 14th hour) and may be taken thereafter at two-hourly intervals up to the 20th hour. But as soon as the gall-bladder shadow becomes of good density, a fat meal is given and a film taken one hour after this.
The patient should be placed comfortably in the prone position on a flat-topped table equipped with a synchronized Bucky. The exposure, made in normal expiration, should not be longer than half a second. Prior to the exposure being made the APRIL-RAD. 1 patient should be instructed to take a little breath in, and not a deep breath, as the abdominal organs after a deep breath take some considerable time to reach a stationary position again. Compression is required in all cases and should be made with the compression band over the lower ribs. A pad of cotton-wool and oblique viewrs are generally successful in disposing of overlying bowel shadows.
It will be noted that the 7 o'clock meal is fat free. The presence of fat delays the emptying of the stomach, and the prolonged flow of fatty food into the duodenum interferes with the concentration of the dye. It has also been shomwn that the presence of fat in the boN-el renders a greater amount of the dye insoluble.
No large film is taken of the whole abdomen because this would appear to be uinnecessary. It is customary in some centres to do this, in the belief that the examination is of little value if much dye remains unabsorbed in the colon. Obviously, however, when the gall-bladder is so diseased that it cannot concentrate it, the dye cannot simply vanish. One would therefore expect in such cases to find a considerable quantity in the colon. The incidence of vomiting is reduced by giving phenobarbital and by giving the dye immediately after the 7 o'clock meal. Satisfactory shadows may be obtained even when the patient is sick very soon after taking the dye, but if a poor shadowv is found, or if' the gall-bladder cannot be visualized, the examination should be repeated.
The differential diagnosis of shadoows in the right upper abdomen is as a rule a very simple matter. An oblique film with the right side of the abdomen slightly raised from the table is generally all that is required. In this way one can distinguish calcification of the costal cartilages and renal calculi. Gas shadows vary in shape and position and pancreatic calculi are so rare that they scarcely deserve mention.
Film interpretation and film reporting. It should be realized clearly that the report on gall-bladder films, following the administration of S.T.I.P.P., is a report on the function of the organ and so in some respects is quite different from any other radiological report. Occasionally gall-stones, not previously visible, may be seen by means of the dye, but the determination of the function of the gall-bladder is the most important part of the examination. It is surprising, therefore, to find that in many hospitals the statement of the function is essentially a matter of personal judgment. This personal assessment is expressed in a multitude of ways and naturally varies according to the member of the radiological staff who happens to report the films. Surely the duty of an X-ray department is not merely to issue reports which may have some meaning for the particular radiologist responsible, but to issue reports, the significance of which will be appreciated in the wards. If the radiologist is indefinite and if his opinion is accepted as the best available, then a proportion of the examinations will be inconclusive.
All degrees of density of the gall-bladder are to be found, from complete absence to a shadow of excellent density. The absence of a shadow or a very faint shadow indicates disease, while a good shadow suggests that the gall-bladder ishealthy. The difficulty lies in drawing a line of demarcation between the faint shadow and the shadow which is to be'regarded as of normal density. The following figures will show that comparison of the gall-bladder density with the shadow of the liver enables such a line of demarcation to be drawn with reasonable accuracy and that this comparison also permits of reports being classified into three categories, whilst the personal factor is in the main eliminated.
The three standard reports suggested are: (a) Normally fuinctioning gall-bladder. (b) Poorly functioning gall-bladder. (c) Non-functioning gall-bladder.
In each case the report should indicate the presence or absence of gall-stones. A report that the gall-bladder is normally functioning indicates that the density of the gall-bladder shadow is greater than that of the liver, while poorly functioning gall-bladders have a density less than that of the liver. A report that the gall-bladder is non-functioning is self-explanatory.
The selection of the liver shadow has the advantage that it takes into account the stoutness of the patient-a factor which obviously influences the degree of density of the gall-bladder image. Comparison with the shadows cast by the ribs and spine is unsatisfactory, for these structures may vary in density.as the result of factors other than those associated with the build of the patient.
If a faint gall-bladder shadow is superimposed on the liver its density will be accentuated just in the same way as the shadow cast by the kidney is increased when the margin of the liver overlaps this organ. It is necessary, therefore, to select a portion of the gall-bladder shadow which is not superimposed on the liver. This area should then be compared with the densest part of the liver shadow by masking out the surrounding portions of the film. It is surprising how easy it is to delude oneself that the gall-bladder shadow is denser than the liver if masking is not adopted. It is suggested that any further sub-grouping will only lead to confusion, and in any case there is no other suitable shadow which will serve as a standard in separating such sub-groups. Accordingly, if the above suggestions are adopted, there need be no other reports than the above three. The matter will be discussed again after the results of this system of reporting have been considered.
Operative and autop8y result8. Again in Edinburgh we do not, unfortunately, obtain the same full operative notes as in the Mayo Clinic. In cases, other than those indicated, the patient had an abdominal operation but no mention is made of the state of the gall-bladder which, though presumably normal, cannot be stated to have been confirmed as normal.
As in most hospitals we can usually rely on hearing of our errors but not necessarily of our successes. The much smaller proportion of gall-stones visualized before operation in the Edinburgh series is accounted for by the fact that if gall-stones are found in the preliminary film the case does not usually proceed to cholecystography and only the series investigated by S.T.I.P.P. have been considered in this paper.
Apart from those two exceptions it will be noted that the figures are essentially similar, and the following points emerge on comparison of the operative or autopsy findings with the method of X-ray interpretation.
If no shadow is cast by the gall-bladder, or if its density is less than that of the liver, disease is present in 98% of cases in both series of figures. The accuracy thus achieved is definitely beyond that obtaina,ble by clinical means, and the value of the examination is demonstrated.
In the normally functioning group the value of the method is less obvious. It should be mentioned here, however, that if there is doubt as to whether a gall-bladder is normally functioning or poorly functioning it is placed in the normally functioning group. This method of reporting enables the clinician to infer that disease is almost certainly present if the gall-bladder is reported to be poorly functioning. It might be argued from this and from the operative findings, that a further sub-group shouldv be made to include those cases which are just denser than the liver shadow. On going into the matter, however, it is found that while such a sub-group may represent disease in a proportion of cases, errors also occur when the shadow is of excellent density. Accordingly, it follows that all the healthy gall-bladder cases cannot, be separated out by means of cholecystography and, in any case, as already mentioned, there exists no clear distinction between this sub-group and the group with good shadows. The personal factor would again become prominent.
A further point to be considered in the findings of the normally functioning group is that a gall-bladder may retain the power of concentrating the dye satisfactorily when it is partly diseased. In the majority of these cases there is only early cholecystitis present. While the operative findings must be the basis of checking X-ray reports, it does not necessarily follow that the patient will obtain complete freedom from his symptoms following cholecystectomy for a gall-bladder showing some evidence of disease and yet capable of normal concentration.
In the poorly and non-functioning groups all such cases should have the examination repeated and further dye given on the evening of the day of X-ray examination, or perhaps even subsequently. But the error is very small and, while ideal, it may not be justifiable economically. Because of this occasional failure of the gall-bladder to fill with the oral method it is sometimes advocated that the intravenous method should be employed.
Intravenous technique versus oral technique.-Kirklin, who has for a long time advocated the oral method, has had experience of both methods. He decided that the method of choice was the oral one for greater ease of examination and equal reliability. One could also argue that if the intravenous method gave a better shadow, as it is claimed to do, then it would appear from the evidence already presented that it might even tend to increase the inaccuracy of the reports because a greater number of cases would fall into the normally functioning group. Largely as the result of Kirklin's work and the high accuracy obtained at the Mayo Clinic, the oral method is now most frequently employed.
Operative Findings in the Poorly Functioning and Non-functioning Cases
It is usually thought that the failute of the gall-bladder to concentrate the dye satisfactorily must be due to disease within the gall-bladder. While this is in the main true, disease in other sites may be also responsible. The actual operative findings have been set out in the following two tables It will be noted (if the errors are excluded) that the findings can be classified under four main headings. To the above groups have been added a series of 157 cases personally investigated at the Mayo Clinic. Analysis of " poorly functioning " and " non-functioning " gall-bladders without stones (Edinburgh It wili be noted that in 6.8% of cases the cause is elsewhere than in the gallbladder. Obstruction of the common bile-duct accounts for 4X2% of the cases. While the liver may continue to excrete sufficient dye when extensively diseased, a poor or absent shadow may result in certain cases. This if especially likely to occur if the disease affects the main ducts within the liver as in one case in the Edinburgh series, where a large primary carcinoma of the liver was found near the gall-bladder. Under the heading of extrinsic causes secondarily affecting the gall-bladder I have included a large carcinoma of the hepatic flexure, which was invading an otherwise healthy gall-bladder, and one case of a fistula between the gall-bladder and the colon.
In 90.9% of cases the failure to obtain a good shadow was due to cholecystitis or to gall-stones so tightly packed in the gall-bladder that it was either unable to cast a shadow at all, or to produce only a very faint shadow. In a few cases carcinoma of the gall-bladder was present.
The frequency of malignant disease in the Edinburgh series is perhaps higher than that usually found. This is explained by the method of obtaining the operative and autopsy findings. In addition to depending on the house surgeons to make returns of the operative findings, a separate and more complete investigation is made of all cases of malignant disease attending the Royal Infirmary.
The effect of the presence of gastric or duodenal ulcers.-In the Edinburgh series four duodenal ulcers were found in the normally functioning group. Three duodenal ulcers were present in the combined poorly and non-functioning groups. In the four errors in the non-functioning group there were no peptic ulcers present. The series, however, is much too small to be conclusive and I will, therefore, make use of some Mayo Clinic cases which I personally investigated. The findings in the larger series are as follows In a group of 350 normally functioning cases duodenal ulcers were found in 60 or 17% of the total.
In a combined series of 311 poorly and non-functioning cases duodenal ulcers were found in six cases. Of these six, four had disease of the gall-bladder and two were normal. If the duodenal ulcers were responsible for the failure to obtain a good shadow in these two cases then they give rise to only 0.6% of errors as a maximum.
These figures show clearly that the presence of a duodenal ulcer at least did not appear to influence the density of the gall-bladder shadow. In cases, however, of organic stenosis resulting from duodenal ulcer, the rate of emptying of the stomach will be delayed and there will be interference with the absorption of the dye from the bowel. In these circumstances the gall-bladder shadow will be faint, but the presence of the dye in the stomach may be noted on the film and the correct interpretation of the faint shadow made.
Gastric ulcers and carcinoma of the stomach may give rise to a similar set of conditions and may then interfere with the concentration of the dye.
The significance of a primary shadow.-In a small percentage of cases the gallbladder may cast a shadow of sufficient density to render it visible on the plain film. When this takes place the visualization is due to a high calcium content in a diseased gall-bladder and such a high calcium content is found only if the cystic duct is blocked. Similarly calcification of the gall-bladder wall is found only if the cystic duct is blocked. Opacol is therefore unnecessary, for no dye can enter the gall-bladder.
Statements that the normal gall-bladder may be visible on a plain film are usually due to confusion with the shadow of the filled duodenal cap or to the liver shadow overlapping the outer margin of the kidney. The diagnosis of adhesions from deformity of the gall-bladder shadow.-Kirklin, after investigating a large series of cases, found that deformity of the gall-bladder shadow may be unaccompanied by adhesions. Conversely, a gall-bladder buried in adhesions may be associated with a shadow of normal outline.
Cholecystography is therefore an unreliable method of determining the presence or absence of adhesions.
The purpose of the fat meal.-The fat meal is not given to determine the rate of emptying of the gall-bladder. It has been pointed out in another paper that this is almost certainly of no significance. Similarly it is not given to see if the gallbladder will empty, for any gall-bladder which illls will certainly empty. If an obstruction exists the gall-bladder fails to fill at all.
The fat meal is given to contract the gall-bladder and so render visible small stones and tumours.
Tumours of the gall-bladder.-In the two cases of carcinoma of the gall-bladder in the Edinburgh series, the gall-bladder was of the non-functioning type. This is the usual finding.
Only one case of simple tumour of the gall-bladder has been reported in Edinburgh and the case did not come to operation. Simple tumours of the gall-bladder were 7 321 322 Proceedings of the Royal Society of Medicine 8 first described by Kirklin, and I would refer those interested to his published work on this subject.
It is hoped that if the suggestions put forward in this paper are adopted there will be a better understanding between radiologists and clinicians when cholecystographic examinations require to be made. Figures have been presented showing the findings obtained when such methods are put into operation.
In conclusion, I wish to express my thanks to Dr. J. P. McGibbon of the Department for his valuable assistance in collecting the operative findings.
Dr. H. W. Gillespie said that it was fifteen years since Graham and Cole introduced into radiology the use of the sodiumtetraiodophenolphthalein. However, this phenolphthalein group represented only one among numerous other substances which are mainly excreted by the liver, e.g. Azo dyes. The solubility in water of these drugs played an important role, and the less easily one of the drugs of the aromatic group was dissolved the more likely it was to be excreted by the liver, and the more soluble it was, the easier it was excreted by the kidneys. One would imagine that by taking any of these drugs and iodizing it, one could obtain a new contrast dye, but by the addition of iodine a drug might easily become toxic. A further difficulty was to attach the iodine firmly to the molecule, so that it was not split off on its way from the intestines to the liver. Dr. Gillespie described his experiences of cholecystography with a dye of the quinoline group which has been mentioned by Pribram in 1936. This was a yellow powder, with no taste, not easily soluble, and not unduly toxic, as, according to Pribram, a rabbit tolerates 2 grm. of the substance per kilogramme of its weight without any disturbance. Chemical formula 2-(3'-5' Diiodo-2' hydroxyethyl-4' hydroxyphenyl) -6-iodo-4 quinolinic acid.
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The results in a series of ten patients were mentioned, where the gall-bladder shadow produced by 2j grm. of the new dye equalled in density the shadow usually produced by 4 grm. of sodiumtetraiodophenolphthalein.-A series of slides was shown comparing the shadow density in the same individual after the oral administration of 4 grm. of sodiumtetraiodophenolphthalein, and at a later date after the oral ingestion of 21 grm. of the new dye. Out of six cases, a denser shadow was produced by the new dye in three cases, in one case the density was equal, and in one case the sodiumtetraiodophenolphthalein produced a better shadow. In one case the gall-bladder was not visualized after sodiumtetraiodophenolphthalein, but showed up after the administration of the new dye. A feeling of nausea was experienced in two of the six cases after the ingestion of the new dye.
The advantage of the new dye is that it produces a denser and possibly more reliable shadow, the disadvantage is its close chemical affinity to atophan or cinquophen. However, in comparing, this drug with cinquophen it is pointed out that for cholecystographic purposes it is usually only used once.
On account of the small quantity of dye available and the limited number of investigations, no definite opinion is given on its usefulness.
